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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems, when a profile of a 
quartz piece is formed simultaneously with the wet etching work for 
forming a recess in the quartz piece, of the optimization being difficult 
because the conditions for forming the recess and for forming the 
profile are different, further the main surface of the recess bottom has 

poor surface roughness, the degree of contamination the etching . t4 , 

solution is doubled, management of the etching speed being difficult, -S^ zJ: ( 

the available number of the quartz pieces being small because 
penetrated regions must be provided in individual quartz pieces, the 



size precision of an electrode formed according to photolithographic y \}' ^ 2QS ^ 

technology being poor, and the auxiliary oscillation reduction for j ' e ':V " "' r. '- 'Z.Q 

stabilizing characteristics having to be carried out while taking j y y %;a 

productivity into account. w z ' * 

SOLUTION: A plurality of recesses are formed simultaneously on a 
wafer by etching, and then cut into a plurality of quartz pieces. Further, 
in the etching work, the vicinity to be cut later is beveled at the same 
time by etching. 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Steel Sheet Division which made thin a part of board thickness of the principal surface. 

A piece of a piezo electric crystal which consists of a thick frame part of board thickness except said part. 

An electrode allotted to the principal surface of both sides of said Steel Sheet Division. 

Are the above the piezoelectric vibration element which it had, and said piece of a piezo electric crystal, A part 
of board thickness of a wafer which takes two or more pieces of a piezo electric crystal After [ of wet etching 
and the dry etching ] carrying out etching processing so that it may become thin at least using either, It 
dissociated and cut-processing-formed by using said wafer as a dicing saw using either of the wire saws. 
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[m#Ki] ±m<o-n<Dim%m< ut#K»fc, 
mm- u * & < mm-vm ^wn t a> e> n. z> ism £ , 
fiffiE»KSB © pew <t) ±s iriB-r s ms & s jznmm 

5^iyfy^o5%©'>4< fc fe^-ftt^-^SrfOT 
&^iyy^y-fc7^y-©5^©v^;h^-#& 

jpjffi LTiSJgriPX L-C^H LJFM Lfc r fc ^r^m fc +6 
5 *>©d>fc< fc t>Vv«ia»-#fc«Jl 

v'y^y- fc y-r-^y-© 5 *>©v^f 

^JPXLfc^Wflfria^ffi©-SBffltgJ?Sr K^^s^y 
^T* < * 5 «t 5 ffiflCnS LTtfrtE*K««r}&dt Lfc r 
fc tW»ii-Sffi«BB3l^. 

■C, «rlEiai^Pir«Wfr-5«l»f«l©ftiSftlBli*l!:=y 

fcffilx 19 WSrtf-fS r fc SrWati-f 1 sfcfciilS 

2 HEttoEWab*?. 

*fcf±lt** 2 KE*©E«fi»**. 

[11*^6] »#3Sia»e,tii#*5vvfaxa»-i;:istt 

©EMS****, ^Sfcil^FStt^^tWcU-C, 

fflrffi-«ssr» < ^g/?:ojp:v^gi5 fc a» e> * * E«{#tf fc , 
i&is«f*as«>P5flj«5±®fciBi-a««Sr*i-*jBE«iBSfa 
3)f^©«3i^ffit*5v>-r, ««iPXT'7^-£i^i- 

xKB^tt©*>a«sK*jg^-a«»jBegfiexst, 

S-^'yy^y-i:!7^ty-ro5*)©v^ 



[M#S 8 ] ±E»-as©«JP«rJ* < L-fcJ*KS8 fc , 

striE-as » < «ff o*v t *» e> 4 5 j±m>t t s 

XCB^tt ffl fc S««K&fl^1- S«SBB&*X» fc , 

< t t>iHB-»©**«* < * y ^jpx-ra y 

-fti^-^S^Jffl ur^)MPXL-r^g|L-tfj|B*B B B >t© 
*»*J&*1-5SJ9r;&DXXgfc, MIEy^s/ Y^v^ 

Xg fc 4 S fc Srflr* fc 3 J±«iglbiif ^-©Sii£# 

& 

9 ] MEftSflS&fcxmtt, 'J>4 < fc 
LT\ tf[ffiftSR©fltie-8BSrB!>lfc< r 

[»*gtlO] SfllH a y fy^Igt±« StllHy 

1 y h i y ^ y ^iats y ^px L-cawt Lfc «r 

B-*o«J|t*s MnB»K«o«*J: 5 1 0 /* m^TT? 

\mim. \ 1] ttlfB«»m^Xgtt, WIBffldrJniX 
iiufE!7^s> haiy^^^iatt, IME9I»f«oWiEt* 

I»*«12] WIESSfc!)»B:, lfflEflaaBStffSXS 

[0001] 

^ *KSr«ftJUfc«J, I±^aPiiS4fc4-^-t-5ir 

yf— 4 fc'EWtt^ijffl-rsEEa^v^ ^ icii-r 5 1> © 

T-&.5 0 SClOOMHz U-t<Dm*&X?&M~fZ>&m 
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<DXh%, 
[0 0 0 2] 

K*lB«S»SriffSSi«S< U S?y if y-T 

5tKb b b s»t-^^ t) - 1 ##» tbtix^z 

(ELECTRONIC DESIGN Ma r c h 6 

0200 p i i 2) „ -fame, pll[M8&(-J:3T 

©*fifi»*©#fiJSI««*riK< U VHFff-fflROa 
< i-5 li if* < 4 S fc »*Kflsa«RJB t * a. 

[0003] ^s-n^w^w^^tt^p^fcttajiiSfc 

0 0MHz EiLhtefcfca fc, tKbIS 

* 3 , 75? bft7k B B B >f£«fflT3o 75 

*ti-*itfcJ:6PWtlil»1-'<<, 

Mftv\ a»©¥*»**>i-©*JSfc, J;!>«W©ff^ 

5„ MBfcKaSKa^fi, *,Jg&HX», BWUB©t>© 

4if 1 9 7 o¥fta>&rt^r**$nrv>s (*n#fF 

13,6 9 4,6 7 7^-) „ 
*©S»^-Kfc£t>*»&fcJ:0ffl$S£;h,-t#fc (ft 
^Sfg US76-16.7 Hgfn5 1^) £ Q 
iiS^tR]±-t57cfet[H]^7K B B B >tcO*B(C^ V<s> * 
:R*J&SU ja»*fi£««J:o^-CJJf!fcLTV>« (ft 
^¥£i«tS Bgfp 5 7 - 2 p 5 9 ) . ft®ffim<D& 
•*Stt*r©*«£fUfltt-5i:, ffiJli£-?}£J¥©J¥v> 

fcttfc i a JnJS*j||£4 ¥<n&&m± >f— t extern 

[0 0 0 4] Wffl7JPI^W^*DI^«!f©a«73tS) 

itJUcJ^ftX;!^ fc5-j£©fiJ?-C*>Sfc?>li, W 
fte>#m&#&LX¥&Mtitfflm£tiX^Z> 0 lo^m 
if©*, ^«©*b! yy-eng L7t 5 , s md 



^*b b b 3£*^ (BIT, vexo) fcifofcafcfciJifc 
if£vh£< U H**OprWit**<i-**:ftK, « 
®©B&a s fi^ft^fh'"<7^-*i:ft34§£-, SDffi-tr^ 

u— ft if ©f±«t=vm *xtt.mmtt% < l/c^h^ 
v^i-g-ftif-c-fcs. 

[0 0 0 5] *BI»»©^E©-«B©*RJiSr#< Lfc^ 

is#-m±5j©-gp (Dmmm< -rs r £ srnWfcSrJg 

©ffV^«r#atPf^, IHBg*t©^ttJi£©»tElR5© 

5. r©fc*. fl6*0**JBBHJ-«a-WBIfflS*ir*fc 
¥*#©*iJtfr]&!>»5li5a*» f£*K«©«£fflfcif 

B B B g§»i^±9#fiJftBt>£v^ «*.«, 

fltikEoftCePS ± D IH»*^K:*r*lJfcBit>#< ft 

[0 0 0 6] M»**>m¥ffl4MfclH»tt#»Jitt- 

Ltx^f >^DIt5^i5' hx-yf CF4 
^CHF3-^C2H6ftifSJStt©^^tJffl L-TtKbI 
^rrc 5, ^ v ^Dl-f 5 K 7 a: y f- X ^ft if «5jt*flWB 
X^ife^, U'-U 8 — ^iBffS^V K77 7. hftifSrfd 

ffl ursf^ft if-c^pxi-sifea^px^feft 

anX-e£*#5 0 0 A/m i n t^y^V^Jia^iK 

spxicb^k* 5 *^^. ^awipx^-fettfi* capxLfc 
^(Dmmmm^n^x^y^-y^m^fo^^ mw&z 

©3feSSrtt*>5rit>*-5. 7cS©7k B B B ^7^-* 
PJ^taoXTft^MttfcfftL, xyfy/MtATA 

s/ h©^»fffi!-fiii:*TR]i-2 /im/^sst5iv\ a 

x.^y»77py (Sfii&ao «*tAtL 
5 0*fl»fc9 0*a*fcU rJiK***r*rta. tKA 

t»*L-ct>J:v\ tEff*«E<i-aJpx©«turtt, 
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reals' h^y^^is-^^-©^!^?,, 
[0007] i?x.^i y f^ia5*i)t(oi7f 

*fctfl3]±«r-£i»-C«1-&3M»e>, -ft©?^- 

fcHfl^TklB^tT-fi, ^gl5i4-^<O^Bi^<0^y^ 
V^PXU M^tt^JcOiffi/ii^^i/f-^^JRXl- 

[0 0 0 8] #HJMFT?, Jim^iil. HfiWil^L 

■c*S»fte>iifc*MT*ft3W« • -*ttia±tWS*fc9l»f 
y htt«*M>*< 4 t>^*£B, tttWbfcEi-*. 

7 ^ t*-c-ii-#©±Eic 2 o^±©mn&gai- 

A^TitALfct©-?, fi»^»S»-1>fev-S— 
^Iff^fcifT-fc 9 , JEm^SaK-ttTKHlotety 

[0 0 0 9] AT* y b eo**fi«^w»^, Bllt 
^Ti*5!>, ?iJffiLfcv^fi»l±ff*»!9lHft (a) -e 
3=Jg»£UC*iMlT*aJ, (d) , #fi8a& 

(e) SfcttHWS-f^lJfitb (f) *4f©iS»c05F54 

*-K (b) ^\ ^>-^-^=5/^^~K (c) 44*© 
9 0 1 ttfcffi 

©7°7^.^, 9 0 2!imffi©W^;*1M*§:^U H 



XUTJ«*fciWi-6l*»!:lBH»*fraE< LfclJ, 8ft 
fc J: 9 *fi««afcS: praEi-S©fc±lB» fcilg^- Ufc 9 , 
fig *3Ete $ * 5 k HUM t &W L^±&W)i^mM 

Jhi-5 ft 4' LTff tf/^ *©**«:#» fc* 
^ti"5o -©£&, giJSibSr^s^*fc9, ±Hig 

So 

[ooio] ^yy^oiitt, j±m#>t-©£B©ii 
«&BSi9-t-5ipx-cfe5„ mmmmwmu ±ec 

*fLT#4fcfc-f 5„ ^^y^^apxtn, Sffi©^tt: 
©■?*>*. 7k B a B ^if)^4t , ©7K B |jt©B^9 Sri"* ir, 

9, amw4J¥^)t9S»t^it'b^5 mm&xm 
m t*&nmkwm i f'<4 *i p6 4) 

*fc/h3<1-5fcff*-8 W*J5* rAX**&*© 

P i o i) „ -thbicxv), nmm-vh 

5Jl^-T-<9^li)©^tt, #fcfij£^fcJ; VBISmtt 

iMWSftrtfc. *<yi'»itt > wiy*«^W0 

l*tinXL J H-< , *-^i4iPXLic< fTKst^©^ 
mffl*t?*>t)» a^ht>i«<teflli*ft:*sH)lt?*>5„ 

[0011] 

^^PXSci 9 7K B a B ^^PI1-5©t, »»*JgfiEi-a 
7K^©WtMii^^itfc«9, ^K!)^l: 

y his'fy^o^tWhmi* 9*il-fb^(±i*4 
V^t3i>?>, ^X»«^St<^jS»«^»tRlB5©^ffi© 
ft$^S<45„ Kabfc^$|5^to^*©>7 
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*fcanx;SSjE.gfc \, Sfc, yji/^yy 

[0012] ^JSMriWEBgjB^SrlB^-CJiStbfct© 
* feti!llg»*t«ro)fcSixfc«H4©S3ELfc£E«lB|(i* 

[0 0 13] 

[I»M»t«fcfto*8] Xffiro-Si5©lgJ¥£iS< 
LfcfcKSBi, ME-iB5«rl»<4EJ?fflffv^1*»i:A»6)ft 
aflEWfrtfi, IWE»tRlB5©P5fliI<o^ffitE1-S«ffiSr 
^raJBttgij^i-fc^T, flEffilfr/m, 2f@« 
±©«rEffi«frtf*:Ba*:^-(0-|fl5©«ff&» ^ 

fcft, B trE!?^-^^^v^y-ty-i'^y-ro5 

T, ME§I»rJlOXT?5ll6fr*«l»f««(OW-3S*PI«pK:3: 

LfcB* 3 
[0 0 14] 

1" a AT*y b 4 if ttfcJS 

Sft+afctt«ff«r«K^a&K;JS;fc?>, j*K©SP&«: 

a o 4fc, h^y^^fc^ij^AK-fcEgjE^Sr 

fife-rat, **tfj@*^K£^ttfc<3rafc*®;ft^ 

t , 9 *Hft^ffl*ftv^fcae>t 

[0 0 15] El 1(1, ±B2©— gp©KI¥£?S< LfcSIE 

ffiSMt, frE-si5^<KJ?offv^#«iS5 t^tjjfca 
TkSJti t, ?WgSB4©iu«i©±ffi2, 3izm-fz>w& 
101, 102 ^wra7k B B B s»^^-r'fc5 0 ffi&»4 



* coipfK ijfcffl B ***^-f * Xis£ 19 9 6 
¥10J3) . E«*^fc*Uffli-5iB*fcH:ttt5v^* 

h ^-^-7^6 y ^ * a ft if ©j±«tt ^-Si. # & 

1 flD*M!r*tt«*ttt*i1Bii«iSr*i-. t«liAT* 
j/ h©* B B B tf 1 fefUffl U YitiS^Y* y 

^rottJ-[B)^ib[H]^L-CV^fcfeKZ' fcY' i*ij*L, 

[0016] M 2 tt**tf 1 & Z ' *&fcftB:4ffi-e©Sr 

sm-efea. n 3 i±ii 2 t^fa^jLfczklJti 

L*rsffffiEi-x?foao H4fi?:n/N-3o la^EEm^ 
/M^^Mit-raT'n-k^rom^-efca. 11 sits 4 & 

y* i-SiSft^lRl^^^fcyp-lrx^ia^fcao 16 
f*^*©?^ h^S'^>^{-ia^S'f L >^PX©7 B 

JB-raji«#/n©0!i-e*>a. H8tt*xnoft«R3 
02, 3 0 3o^-y©«-efe5„ B9llifi!)Lft 
^ffmS»i)B-Tf*>a. Bll0ttB3 9O»fB5H-e*6. 

[0 0 1 7] mi t m2**>b\cm 3 ~ni o&t&u! 

U H4fc±9»3ft:/nir;*©flfclli?l31-«. «F*ltt 
^iStf-Cfc ?> , ATtfs' bro?3L/N-3 0 l&rns'f-l' 
^BttfcftttTOflfcttfcfc/ifcU ^©?^/s- 3 0 1 Sr 
JPI LT^PHfS 7 fcj&ft LftttfcttA L-C*»©* 
1 Sr^irra„ $ 6>te$MltL-fcffl*©**tf l & K 
?-riy^l/^fcJ:!)SWSr#< L,T«»HSL--C;KJp: 

2 0 1 <DMmi$4%Bl$.Ltzh<DX'hZ>„ WM^7ki B 

it *W«il#-e©<i»fcW:Hl© < J:5K:±ffi 
2 Ksacft^a^jifc^K-roliWfcv^ 5. ^KssJt* 1 

W*y hfi|±r>x/^«T*M^^5i5, ±|:ATA 
y h©ll:sc*y bftt^Ufflra o SCAy bi4# 

tt^iitesro^gEjR^stu-rwffli-a. ^^-i 
Ky— ^y^-^-y-ftt t«i»TAT*y yvwm 

L, flf»Onx»cJ;!JffiJPSr?»< U 

ee*ffiffluwgLM*-©XE2, 3Sr»sfc-ra„ * 

«(75i>^-3 0 l»|gj?tt8 Ojimggffc^ XS 

ttt, *Bi>T-i*fci±!>^-3 0 ix-mhwm<Dfc^ 

Kfv\ ffltftATAy hdWEtTOil, El 
lX'ity' M^SitftSffeaX{B2, £ib\zmW<D± 
E3tffiSra„ SfcStttBll^^EB-efct), « 

t tta»WKffi«-ra y ■ tttsitftffi-e&t), 
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©±DE&^5*3fe-e3. 

[0 0 18] 2(4, iffi-efe^o ^^ifi^^^fM 
W^^-TZ. EI2©i 5 t«i¥2 0 1(4, 5§«354© 

3k(D$mXh5 a #«3S4©»¥2 0 1(41 OMnTC 
fc-5„ £/t, £E2©SiB^£(4[H]£j£3 0 nmfiATf- 
KijfcT^*. ffiSEro»jt*ft-ettIHi!!i«r3 0nm£iTK 
»i3©ttH«-e#94&#Sv\, Xffi2©-rtfct43HH!l 
iffiTt-fe 203 -e^-r. 3 (4, XB 2 t#|p]-r sxffi-e 
*>9, £S2K:afcfT"C&3. ±B3©-ii£i4S«£E-}- 
£202 *«9T?»i««l±B^ffi 2 0 2 

BTt"jfe2 0 3 J:9*tv\, rtii'it), ±12, 3(CS 
E^Wffi 7 LT •b#W t £ffi-efc6H& "9 3! 6 
-TSJBttfc**. 4(4, #B«TMb9, i©XE2, 3 
K#lR|-t-5««l 0 1, 10 2*EU B^-f^tlfift 

^riRjgi?t>, E#jgT?t>, 3^^-et iv\ R 

JBttTkftft i*© 3 @*f«:tt**ijffl LIWBAS^ L4>-r 
<, 5Sf*tfc^«fe«««r»bH*. 5(4, 9* 
fi»4 tliLfc^WMsK^, 1 0 /imKif© 

[0 0 l 9] ffil&9356i4, Dfl»tt*»*f**y*->' 
^OXi: NB tJBfiM-*. #«©***»** tt£E 2 
©Wicsm (9 §|5 6 1 1 -Cft*©^ I) ^ 

apXi|Bli:J:5KM«B**llUfcO, *0#SHttft 

-CttE12©J;5(-±S2 ££l®rB7©|y]lcffi®9 35 6 £ 
AMLB&9 LT;fe-5 0 E& 9 35 6 ©^t?£(4EI& 9 35*1 
^tife2 0 4 iffi&935?££^£3 1 Ot^^S. ffi® 
9a5 6©#Tt-ffil4iE2^^i-5^Jg3 0 2 ©/->';? 
-^£<0±$<tE.££tl5„ £e>Kffi&9S5 6£S^ 
s/h^y^^^-ejgfilE-t-a^, **©*;tfttfc:J:9iii 

h353 l 1 ■***©*#«=£ J; S^s^v^jt 
j£©3tV ^iCfco-Cfc^E^^ tUx, 3 0 2 <o* 

flv w&ft©etttt»Bj&»©#s;ft ssm k w« 

U Sbfc*=~-3 0 1©3tt*»ftLfc51lltf- 
[0 0 2 0] 7(4, 9, hi^yj' 

H:i7>r-1r-y-ti*)§lBfaiXLffl*©**,H-U^IB 
Lfc^C^-rSB-efeS. §I»SPXmii4C©ffiT?aSc 

fc„ ^t#rB7!4, ±E3lc:MLTiS}JSia-T'fe?,o 10 
1, 1 0 2\±mW:X'fo2, 0 ±KAu, Ag, Al, N 

i, cr^ rftbro-g-^, rftfe^/fLfcfe©-? 



fo5 0 Au ttHJKAttti-Cii^JIBIWSSLfcWtSrft 
AlliAuiOgf-eSf^i OumftZkft 

ft<, JSS^S©S£*3B< LW!R«:&fifc-f-5o * 
0t|"T?i4C r 2 0 A, A u Sr 6 0 0 A© 2 jf#it(C LC 

r & a u t ©aowttsw-wRiffli- So -ztc-mmi 
out ^^^t5t*feit^L-c^5-as, iiio2 

(4, -g±ffi3©:£ffitc&HK£oH\ 7*hyySff 
roijCMttl)^ 1 ^ h»ft©»£\ 
fc*±ffi3 ©4 5 K:¥ffl4S-C»«SrJBj«i-a £ 5 ^£ 
*ixr*5>9, 8^9 35 6 t^]®f® ©-351- IB *^T3S 

[0 0 2 1 ] 13 3(4, *bb©^^^-3 0 1 K=c~yf-y 

ytiax.\m#<&h2>9mm3 02, 303 &^j$u * 
n 5 ^ y f- v vmcmyx ? ?■ v ymn-t 5 

^Lfclir'fcSo ^8^3 0 2. 3 0 3(4, iCAu^ 

PttCr^Ni, *fc(4r^ib©-&^ ^fcttr^ib 
Sr8fJiL,fcK-e*>5. #K7k*^ 1 (' C r , ^^(CAu 
SrdS«1-5 2l«3S©««Mr±7lcA©^s'^^^X-e 
(i-^Wi-'Kffl^tiT^S,, C r ©ftfc^ClN i , Au 
©ftfc 9 P t Srffiffl LT fclBl«4iB?giKtt©«SHg*5 

t5„ «3 0 2, 3 0 3\Z$^y Y^v^ffc®. 

t 3 0 2flo 2 Ht»# $ ii-f » 

9, ««fflt3 0 2-C«b-T±ffi2*SltiaL , rv^S*B5^tt 
±ffi2a»e>*»StllHtf. «3 0 2, 3 0 3£r£ffi 

2, 3 (c^ufceic©^©^^-y-e^L,^ B i J fi- 
i frffitmaqx-f-s. *«^tt±ffi2^ffim»^ufc« 

9, JWESI54 0 lft3g^-*-afc©»Slfl!flSit)BfttSl5 3 0 
4fcRtt, 3iy*-y^»3 0 7tw»i-a. -©b#, IB 
m 9 35 6 s fc»t«»Ksi 9 ^#35 3 0 

[0 0 2 2] ^©J;5K««BiR!3BSftS3 0 4, 3 0 
SOTHSKtOflMMS o 2©^^-vi±ft3&#"5. * 
W-ett3 0Mm©Bi9»tS8«M-ife3 0 6S:ffiW, ^-y 
^y^DX-fS^t-e, X7f^3S^3 0 6 4!5 
0 ^m, ffi®93i^$Tt-S3 1 0tJS 4 Oiimt-ML 
fc„ »9Bt#SS«-+«fe3 0 6**§:<i-atffiK9«SSI 
$■+^3 1 0\*Mc±X^y 3 0 7 i^lW$4 

T*©M^t 9 , jSt^ffl 2 tcJRffcffi&ai j/^ v^35 
3 0 7tl^«}C^fiJcf5o IH 8© (p) ©i5*®fSl- 
T-s9—)lv Y%3 1 l©^(412I3©m9^t 



-6- 



3 0 6tf^y?->ynm-*&3 0 1 J;9/h£v^ 

^Iffit^So IlflWJI'SSloliO^mmi 
^y^^iPX^tvf, EI8© (q) o*9@l0©J; 
5*SfBfc*t>B]R0 Lfc^JtMfcift*. «3 0 3 
Si, »^M3 0 2 tm«K:fl|^SJxatf, #«-cri±B 

8(D (r) (s) * (v) ©±5fcffi#fcffiJS!)«8 6 
Sri^UhO, I8ffl (t) , (u) ©±5fc£iE3fc 
MI3 0 3^1t^VNr ir-e^ffiK^^-C^y^V^ 
ftlXLTt «fcV\ 
[0 0 2 3] 3 1 2l4§I»f»-(?i©*fc»or§IISfaPX 

B2©-»fc|U]JB:|fc«rJ8j£U o£ 9 &«w154 0 2 £?g 
fSLfc&icfcr ft 5„ *fi»JTfa^w ^v^y--?*^ ft 

icJ;5§]»X-t:14, ^OWiOXMl-mti 1 0 1 isfctem 
Si 0 2|r?fML^»^3 1 2©S^H^|slB#^gaL < 
^^iPX-f-5 tfltf **«L-^i- v>„ fitSMES 0 3<DfiJ 

m\z-i£^x-%*w)m--f\z-, 1 2<7>ssm» 
t SB 3 u:/<# - v-T»r#ttttifcwf it r ± v \ * 
wettfflBK 302, 303 ^mmi-ft±m 3 icitsu 

M2mm, z' ^•[p]4mmC0-^raPl-e§]®fiPXL 
(DMVtk LTffiSx 1 ? £ftB&9^6fl5jlM£;ft/rv^i 

mm±m^-m2 o 2^^{Mxs-tfe2 o 3 
<*«. ^Mx-wm-tzwrS, ®mm3 1 2 

T?7K^iro$l*|5^fifeL^^-3 0 i^?3^8i-rs 
rt-C, @6co (d) ©J: 5 
H&BBttJIil&e (MtBtttfcO, ^VKJ^fflO? 
6 0 2£/£v^ffi«TtS:ttftV>-e\ 150 (d) 

©J; 5 1 ^PS-f -5 3 0 1 *» 

/n-3 0 1^P>5 Ofi&&o£: 0 
[0 0 2 4] x^^lfcj;5]|g)|4 0 2 

it\ »4gSB4 0 2©XS2[±ftMw*{4 ; x">^y hoi 

©J; 5 C-a-e7Ka B B >T- 1 HtHte^tziby'vtx&tipX' 
1 0 2 h y ys^fcTflWfc^-i'-ej&aw-* 



#g-fcH6© (d) irJtKUT, 05® (d) ©J;5(- 
* hgft^u-v*;* hWDflribtcj; oaEJKUftvfc*, fig 
[0025] B4tt, * B B B ^»^©§^¥fI©«BT*fc 
yytox-x-mrnvtz^ h y y^^tcsowu ■£ 

r©* B B B gil)^£«m£4 0 5(c:@;£Lfi®l 
0 2W*iotfv^HiJt>JS8»&JISEU Sub LTtMI 
SS)^ii-So PU^&SUttffcfcSS^S. i5 (a) tf> 
68 5 (c) i±, H4fcy' tttSiff^lSl^b^fcBI 
-e, (S1SH4© (a) i»feH4 (c) tMJS-r^o 04 
(c) oftnK3 0 2O-A»BQMtV'-CftBMPK9Ht 
#353 0 4. 3 0 54:iJft> ±S2, 3 £IfbB 
15 (d) i±@5 (c) ■>;<?■ >?toJLL±&$lWm 
3 1 2«rlBAL.§)«lfiOX1-SteS^^?ti^Lfc 0 ^-y 
^y^iDXirit). »gl&&9|&#$3 0 4tt?Sfig|54 
0 2 t ft <0 WtiiKL, n^lCftWIft "31^^353 
OSttBtt&SBefcJt&fc-f-S. E5T*fi7k B B B tf£9|I]© 
^Sipi^btfeS^ *BSmttlS|«t^ hy y** 

1 *safet/, 5 ommmmz* st, ^ 

Ky ^^-T5fcfe©^«t LT7U-^5 0 1 SrKtt 

mttlixS. Sfc, B»!5«5tt^tfe2 0 4^iii»5ffl« 
*^3 10 (c) «r-H»te**<»5»a-tt3:y^j/ 

4VN*e-tt, 7i/-A^5 0lS-3£^(cti9, 
3 0 lOPHtBSff/N^Ky^frSjltrs. 
[0 0 2 6] El 6 mt&<Dy^y h^-y^yV&mRlL 

0 6 (a) !i!)xA-3 0 1OMffc!), El 6 (b) 

li^sj 2 <D±mmmm 302 t^-t*. ei e ( c ) 

-c?7* by yR«K±o*s,^iw*»iSSBESi5 6 o 1 

fc7^-AS|5 6 0 2*#-rS^^->-r^^3 0 2J 
JlM1-5„ ftSBORDIfttlSSeoattaiy^^^pxt 

*^"f-5o EI6 (d) <T>®m%k3 1 2T«6 0 1# 

ifi&f]^pxi-5ri-efla^cD7k B B B ^-ii^ii-fao - 

WB#, §J»fXlDXWtmffiSr3gj«U-CtJ:<, zk*>t 1 Sr 
i@^iC/N>-Ky V^LTinX-t-5#MSr€ltS„ @5T- 
ttxyfy^g^ftso 9 t^liflS3 1 2©{ig^lS 
1U tt*wffiBtOSI5ffi^-te2 0 4fcEffi!3«|5aS^tft 
3 1 0 coffin 9 6 L7k B B B >f l ©H»Sr»*Si- 
5„ E16-^(4^;y^>-^PI-CC0^7K B B B >t 1 (D^bM^M 
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yu-J^UQ o 2tmffiM6 o i t^yh'V^^&^M, 

g|5 5 0 nctfc^TBa&JSX £5, 
[0 0 2 7] H 7 tt, tKHK" 1 w^JSr^fB0t?^bfco 
0 8(1,^113 0 2, 3 0 3 ©/■?* — V©0!|£r^ U 
0 8 ©/■?*->'£: j; 0 7 ©7kti>f 1 ©MfcfifSfS&Jt 
■r«fc», *&»-CK9f-r3. 114 (e) fcSsrt*** 
ftltm CVtMX\ §)^PXXS©^T? S 4 0 2 (1 K7 

^^s/^v^-e&s,, @7 (a) i$*wtmMxh 

9, 08 (o) 0*113 0 2, 3 0 3O/^-yfi 
y^^^TSPXU-CBJfiW-S. 0 7 (b) fi£E3©iiS 
t>EB0Ui„ 118 (o) oi5^^-yoMl3 

o 2«rt-e*<, fiMHRa o sfcfcftSKftgNt&tts 
o 2*K»tfc^->'T?*>sgi8 (s) -e^s/^-v^rfln 

ILM^5„ &9(&tl$tI^-)£3 0 6*0 

8 (o) tJt|tL--C/hft<i-SrtT?ffl*9»«BSTttfe 
3 1 O&yh^fSSLT^y^^flnX&l^vKy > 

5 5 3 o i <D^*m*1-5o 

Slt)^#g|5*lTt-fe3 0 6 *^#<flSi^ffil|0±ffi2, 

s^fj^s/^^^px-rsfcfe^jriiurL-s^c 0 7 
(c) ^y^^^nsos^rM^rmmmmcxio 

1 »ll*|5fc»J*1-a. 0 8 (o) ©J:5ft'< 
?-y©«3 0 2, 3 0 3*fUfflL-ffi»!!>»6tt« 

[0 0 2 8] 07 (d) B:»E»4*5*»^-l©-*Kll 
K1"*VO>-C, »K«5 4*«W»4 0 5t?*Wi-*«« 

5 0 -ftfi, 08 (o) -rHft»JBIHRtil»#*3 0 4©tt 
«£T 5> L-T««BIE3 0 2 S;«tMi;l\ 0 7 
(e) (4, #3i5^-^^ic#ftL^V^^-efc5^ 

fc>t)i4*V\ 0 8 (u) o£5 4/^-ye*M3 0 

2 J; < , 9)0% 3 1 2 (i^WSp 3 0 7 (d§J 
frH3 1 2fcKttTt>fcV\ > rtttt, #SE5£tH&L* 
B B B ^l©/hM^L-^-rv\ 07 (f) (4B& 19 SB 6 ©B 
Bl!J*MN-8:3 1 0tElH)fflS»$^iS6 2 0 4^ (a) 
fcJfc"«T/.hSV\, rtbtt0 8 (o) ©flJ5l»t«B«^ffi 

3 0 6 */hS<i-*ri-CW«Ei-5. Sfc, «»K]Gi9 
KfctS 3 0 5 SrX9 U9H5fi» 3 1 2 K*f-fSttJtSril« 

[0 0 2 9] 07 ( g ) KtiWSi5:ofc±Ii;iy 
^^13 0 7, 3 0 8lrWt5, il2l:Wtt* 
^L^[SP4 £«j£U ±B3K^y^^^g|53 0 8* 
6 08 (r) ©^*->-e 

S1I3 0 2, 3 0 3SMf}XlJJ:i\ 0 7 (h) f± 
iI7 0ilrtU !S^i-§)»fB3 l 2 H:Si£>fcffi-iMsO 

w\-rz><D\z.mm-rz>, t«u -«ws-ife^?¥^»¥© 

SC^SJIl ffl K AM 5 ft 5 * !7 UX m 4 1) 



•*1-<fU/flUev>. 08 (p) ©i5i'08 (o) tVc 
«Lr*^a£<*9»***THfe3 0 6«r*«1-;Htf 
iV\ 07 (i) t@7 (j) li±I2CK7^i5'f 
^^4 0 2*^TL, ±B2*K7^^y^>^PXL. 
T 0 7 (k) ©±5i-£B2, 3^ic[H]^ 

£^/&LT&«$4£^j£L-t<b&V\ 08© (t) © 
§113 0 1, 3 0 2*5fM-rtLfiJ;l/\ 0 7 (m) © 
i 5 t;:»£&4 ©£B©B»tfSMffl-e&ftoT^Tt> J: 
V\ 08 (o) , 08 (p) , 08 (q) (1*11813 0 
3«r»j*Lfc<Tt>£v\as, ««50S»t>I<45. 

aSiSifeU-*^ ±ffi 2 ©ffi&S KtM 
3iy^V^4 0 2(4, K^-faiy^^KiDlPXU 

*a»fc»jfcLfc*R»4 0 1*, aiy^v^aaasiSv^ 
r t £*Uffl LTafcSfcfiff SrPHI U SJ¥ 2 0 4 ©#1£ 
8B4fc«fffHH-3. K7-Y^^^>^'tJ;5« 

5 0 0 A/m i n t^y^>V^tm^tz^, 

SE-T5©i41 0 ^mmS^PR#-e&5o 
[0 0 3 0] J^TC, 04t?fio-CJI«T f ^X©Sig 

smi*^ 1 tmm ioi, 102 t^-c&s y * k 

4 1 0ti*mS4 0 5-e«^$^5 e 02tHC^[R]© 

Ksrefca. 04 (a) ttwumitiscai^-jg 

Uj-Yy-KEXz' *|Slix*|Slffl^«Wyf»0 

^, £tbl£#y y's^-i-ZftZLXmfy&kZaO nm 
Si£©!7rc/>-3 0 1 (C-T5o AT*yhOil:Z*y 

^S^©*fi^»^«iJffl1-5 0 04 (b) «, *HJg 

apxtB^tt©fc5«flWfc ur«^K3 0 2 t*^M 

3 0 3^y^l:±!)Ml.t Cr*2 0 0A, A 

U *2 0 0 0 Axm^tzo *ti?hm*&£iztts>\*Ki 

»fifcU-Ct>AV\ *fc^y^©flt, l^t-A^fiS 

[0 0 3 1 ] 04 (c) }4, *^M3 0 
rtfcay^V^apX-Cjba. ftll3 0 2O/^-yO 

0 2±(c^*u, ifio/^-yog^^^^T* 

8ifc-C, filflUl3 0 2lc«nHK!)Ht«A3 0 4, 3 
0 5 *m , 9^V^fc^^->-*^-t-5„ *SR^X@ 
tt, 04 (b) iB4 (c) O««3 0 2O^-y 



#£153 0 4, 3 0 5&m l 9^1t/<?~--y-C&nm3 0 
2 fcBWttUfJ: < , «*.«, 04 (b) ©*/-?;y*H# 

o iror^(-S5^^y^b-Ct^v\ ffi 

< , ##)]© J: o C7t by yftWStfM Lfcia 5 

4 < Lfc*ffln^E^ife 203^ sit «j mm 

Tli£2 0 4-^>ffi^i9»$^-fe3 1 0£«£«-e#5 o 
[0 0 3 2] Uv>* H4 (c) ©x^^V^flPXftr, ^ 

0 2, 3 0 3(4 (c) n*.y^S>f1XaM. Sfcf4 
(d) ©9HBfaDX«C«iJ»LrtJ;v\ w?? 
^FiMl3 0 2, 3 0 3(4 (c) ©^^^DPI 
fH^JltLfc,, 5ll(fibPl«rKi3r4 5 fc^^KU 

< 5o{ico7R B B B >ti^iwiBt(iMa-ets« ^vf^vm 

Xtt, {SHJS® 5 B£#a5 304, 3 0 5 9 Bfc^fc& 
MJl3 0 2 t, ±B3ffl£ffi£«ttK3 0 3fc*Jgj«l, 
fc?i^-3 0 1 ^2/f->^^iiMlt-C«:^3 0 
2, 3 0 3fc«fe;ft,TV>ftV>±ffi2ri>bi§a?U 
^^3 0 7, 3 0 8 4:[H|B#(iJ^fig-t-So wCitxy 
^>-^gB3 0 7i^J;i5, £B2©-SB£|H]Jg:|£f;iL-C, 
JS*g^4i#gR5^fi£-r5 0 $b(-, BK*)lB56*Sjg 

^■rs,, rwiSi^fB^fifUiPXi-Sniy^v^p 

XT?x. s» 3 0 7 LXB 2 ©-gSfcWHtM* 

3iy^i/^aaEai5 0 0A/miniiB<, £jltt-ei4 
{njrHjrfy^S, Lt)>U JPX^<0^$-C(4 

[0033] 14 (d) (4, isotefflpx-e, ^->v^'y 
— -e-soiefjts 3 1 2 Kft-a XWfc bfc c f-if-ne if K: 4 
SflPX^fcy^-ftifKiSflPXkfcSflv 

■>y^y-^iJILfc^, ^ffi^px-rsro^^fes 
r7^ty-&ifflLtt^\ ^(cy^^y--c ! (4S» 
©^^-3 o i zmtexmmc*awiD\ix-rz>w&\c% 
5hXhZ a r©4 5 t£Hfr;!!PXLyxvN-3 o 1 4 1) 2 
mx©*!^ 1 ^^gf-raig^^wapxxst-t 

-301 URttfcSWft-er 5-f-^^u-c«^^e 
*MH!-«0»rUfc o ^f-K*HrtE$*XJ)nxu #PX 
^fc7kSr*»»fC*m]IHlJ:5]»fL-CV><. ?w>-3 0 1 

3„ iiHELrx*iSi©xiMjit z' *rp]©S«££«^ 

13 0 3 ^UWkn y xl/>- 3 0 1 ©±B 3 ©±£ i/-y 
* hi 7* hV yiSt4t5R14fc 0 r©£«li4EI5 
C*stt5§JBIri&l3 l 2 © 5 *>^n^fti-*-fo^$* 

-cam r © h xmm L.itxmm<om»9im 

[0 0 3 4] *fcus?* h\c*&&imtt&-y7i>'jma 



XX^M2\C3.y^ifU3 0 7, 3 0 8 i I^BftflM 
Lfc^-*fcJ:!>4«fcftftLfc. m^«(4gffi©^- 

^tt^>f i^^^KJ:5§)»faPXCd3V^-r»tESl54 

o£9, 17 (a) ©4 9(-* B B B )tl4r?fM-r5^ 
7)\ 14 (d) ©4 5t[HI^/iiS-^^^4orL.*5 
rttfc^o *!R»H««IR3 0 3©-aSripJfflLrt 
4<,*fc«MSi3 0 2, 3 0 3©Si)gf^©y^-3 
0 lKtil 0 l*fctt1HIl 0 2SrJK*LrtL©-» 
ftSIfflUfc9*ffio^-^«r^b-rtfiv\ §]ISiTffi7 
(4^ KSriHES** r L^tf 3 t 

BffSKteiBrJniXi-S. ffiffiiO»6*K»tSr t-C 

mmm 7 1 wm n u e y tr y y^-e § id < < 4 

r> , tii»e>l«14 if?? ^tc 9 Sttiv<70^fc 9 
-r5©Sr66±-f5„ 0 9 ©4 5 t^B 2 ir^EDfB 7 

jE©s^yt°^^^^^i\ y^-»-^y- 
t±0v h y y^iRtdisosBriPX-rai:, 1607^ 
Agt6 0 2*nmu6 0 4-e«tt4Ba*iRa^iit>«: 

< 4 9 1 artoWa^a <4<3^KSKW 

[0 0 3 5] 14 (e) (4, SW<0*fiHa»TMSfi5 
*3iKg^biIS&;£J¥2 0 l£#5fc*C:, KtMx: 

M©«ff2 0 1 £#SxB2 £ K?-f *y^V^-e»a 
XSffe i? , £Ofrl4©#* LT^bI^ 1 ofiff Sr 

H4^€ffibfc 0 r©<t§, i>oiISlc 

if(lfflUTtJ:v\ 14 (c) izisttz^yf-yymT.X 

SJ?201 t&bTtav^ mittr^y 

(c4 5iPXi4x.y^v^^^<, lOOMHzEU; 

<D&*mm?<omm&%?>%_z>zi:&mmx*hz 0 x. 

2'^->'^ffl^©ffl^?£^lC4 "9 ^y^V^gfeiK 

tt5i\ xij/^v^jgaSriK Lfc^#-t s (4±B3© 
«ffiaS^*t<3i&|xfc!3l-e. K7-fx y fy^ia 
5^©«I52 0 l©-g-to*r^(4, ^.j/^V^a^S 
5 0 0A/minggtK, jfiy h^j/^V^ttt 
-tT*ffi«rme>i-rfc)!e<apXi- 5. «^Sl0 1*fc(4 
«il 0 2©apX(c4 5Jl^icffS*I(4, icW~ic^A 
ggfc*K-c?&3*«l 0 2©»^L*»W»-e#4^ 
fc*, 14 (d) £*5VVC1£J¥2 0 1 SrUffil 0 2 t4 

^b± 3 0 0 p pm<DmWX{±fttf 5 0<@¥{4t'|nl 
mc VyJx-vJ-lsif^tZo ±S3*K7^fx y fy^ 
tiOJIWtif ttl 6 5. 00MHz±300p 
pmWiatSlWlMllLft. 

[ 0 0 3 6 ] 1 4 ( f ) i4mffi©^fi£t?fe 9 mn^^x 
sr-fe?>o r©xs^(C7k B B B Sft^i:45 0 jjtj^ftt 



y 9 fc J: 9 T** 1 SrricK-j-S . * 
mjtsvm-PiteVhZo W&l 0 2(4, -S±K3©4B 

^SrCJgfSL-t^S. *S«»«H:««OEIlKJ:*) 1 
50. o OMHzg^iid gfft©^igfc4 9-3 0 0 
Oppmfilrti:45. mffil 0 2te£ffi2t£[H]LrAy-!? 

fcs„ tiioi, io 2\m^~£.*?&wmm* 

)SLfc 0 Witt?* h y yft»T?»^i-a»^ x B4 
(c) nmmm^mm^n, y * v y ymmxmm 

[0 0 3 7] El 4 (g) (4, §^$4 0 5^©*Sjtl 

§ e> \z.wm i o 2 ^sm L&Mmfc'&zm M-r 

&L^lt-f Sm^&TIS-efeSo «Sf^4 0 5--©* 
d-fr 1 ©@j&i3t£f#J 4 0 6, 4 0 8 £?IJ/H L.X®fe~f 
^Wtt^LTIl^fcSHM 0 7, 4 0 9^fflW 
il£*fc-CV^ 0 mfiil 0 2i4lH]LrA/-efe5±ffi2ii 
EUfc«»K*v^Smt4 0 8R:J:!>Hfi, 

f40 9ST*Mi5 0 £##J4 0 6, 4 0 8tt«t 

««io2ttiata*-fK, « 

• 101 i#fllJfc«*J:?>3tttt5J:5K:3l#fflLfc£ 

9 mm*t 9 , H*tt*e»tt©*iwt*iffli-sftif 

5o *gffi£(4, *ftWJcgSRL-CV^5r.t*m5. - 
*, tilOl (4- gffiiJWffi 1 0 2 fcftffll Lfc«««fc 9 
»tt«J:5K:3l*lUUfc«»T?*mt4 0 6i'49{£J$ 
^4 0 5ic:@^i:*(c:, ig^-4 0 7 ^jgilfct oti> 
So (S«F»4 0 5 14*5 5 y ^-S?Sr«fflU y 
7 Ktt&M«*rttffl Lfc 0 

[0 0 3 8] flftftM9EKft&$4 0 5 -sic** 1 £11 

^Lfcm, y s/ K4 1 otjzuftH-t-siWKtTvv ms 
i o 2t-<*^3!fvTMM!)*jrftofc. mmmmmz-ti 

TliA r -r^-^T?«S^4 0 5 dHS^fcBfl 10 2© 
fc„ *0S^T-i4, 7^^^5f^M*ft<!fl;:4 9* 

u xms 1 0 2 fcawrs - 1 x^m 
m<D&mmmm-zi&< -jKwtcteAu^A 1 

Kffi<„ r©i£, *iM»W4 0 7t 1 iffi^4 



0 9**y bP-^r^T^-ttWMEfanJSBWc: 
^LTJS«#&ffl£LoolWE1-a. 5 0. 

OMHzffl+2 p pmClllfc. 
[0 0 3 9] tt y f K 4 1 0 tfttm 4 0 

5icae«*"t"-c«E*a»rt, ft&$4 o 5(ciE£tifc 

&Sflf i: y y K4 1 0*5*8 £*U»BH-<5. ft*f*4 0 

ia*±-ewffli-afc»te«ffli-*. t??^^^ £E« 

M©BE*fV<>f Kfljffl J±«ft}4J±1t7 

7 5 v 9 4 9 /ha*y< 7 fr-5?*fls 9 *«T? 
(4, t7? 77©SMDS©{£#3&4 0 5-C*fo9¥Si: 

B a B ^ib^^i|Xfc5 2SSSMT'fe5 0 flflflWMB^O 
7, 4 0 9(4, «m§4 0 5©rtflia»P>*jfii.5fc*K: 
■fe7Sy^ro!B*)-e-b*itrK:A«JR*[ilL^//-el»iB» 

[0 0 4 0] ^©ffif^, ^ioStgroMlct 5 i&(4 

«S3W\ ¥«fflt©lSS%fcSo 3JiOTSi4* B B a 

«>\ 7R B IB^ J ^«lE*J#P^7K B l^^i4^B^£Ojll; 

4*ffi33S3E«7V<>f*-?*>5. 
^O^MIKjb«*f 4 0 7, 4 0 9 rofltfcWRWEA* 

*ft¥&ffiZX 1 C^y-7tmfctZ>&m&hZ>. Vy 

K4 i o(4^s^, K-Aiifcifas&aas, 

K^iS(c4 9SK-rW44v\ *«-St^itt, J±« 

»^g|5(4^^^tt^#:©#H^T^fc^fc9, X 
^l-«^mtS* if w*ft%B5Cft if*BlS»^©Saf 
flsSrB<*. =fefJt*fe^rtf|S#ffl^,^r. 7, h (c 4 9 
4 0 5 h 'J 7 K4 1 0 ttftfcfttf 4V>„ 
[0 0 4 1 ] (^IfeW 2 ) El 9 (4^B 2 ©-g|5(i[!II^^ 
«r^fi£U IHff^©SJl©^^^-efc5?iS354Cfl; 
il01ttSl02 Sr*f |b! £*TfE LX±mW!Z& 
5, ^«no#SHttff:^ 10 0 MH z ©EE«ffi»*^ 
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